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Investigating the effect of simultaneous ultrasonic vibration of tool and
addition of SiOz nanoparticles into the dielectric on machining
characteristics of titanium alloy Ti-6Al-4V in EDM process

Behnam Khosrozadeh*, Mohammadreza Shabgard

Department of Mechanical Engineering, Tabriz University, Tabriz, Iran
*P.0.B. 5166616471, Tabriz, Iran, behnam_kh@tabrizu.ac.ir

ABSTRACT

In this study, the effect of simultaneous addition of Sio2 nanoparticles into oil based dielectric and applying ultrasonic vibrations on tool is
investigated in the electrical discharge machining process of titanium alloy Ti-6Al-4V. The analysis was conducted in 4 different machining
conditions: the traditional Electrical Discharge Machining, Electrical Discharge Machining by adding nanoparticles powder to the dielectric,
Electrical Discharge Machining by applying ultrasonic vibrations to the tool and also by adding nanoparticles powder to the dielectric with
ultrasonic vibrations applied to the tool. The results show that electrical discharge machining by adding nanoparticles powder into dielectric
together with ultrasonic vibrations of tool caused the most efficient condition for material removal rate. Effect of added nanoparticles to
dielectric and applying vibrations to the tool on the tool wear ratio depends on machining conditions (pulse current and pulse duration).
Added nanoparticles into dielectric improve surface quality and ultrasonic vibrations of tool increase surface roughness.

Keywords: Electrical Discharge Machining, Nano Powder, Titanium, Ultrasonic Vibration.
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